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PROBLEM TO BE SOLVED: To produce a vitamin D 
derivative crystal that is useful for tests and analyses in 
synthesis of the vitamin D derivative and has high purity, 
excellent stability and high quality. 

SOLUTION: This vitamin D derivative crystal, which has 
a chemical structure of the formula, and white crystal 
appearance when observed with the naked eye and 
further with a fluorescence microscope, forms a 
transparent 1mg/ml ethanolic solution, and has a melting 
point of 130° C or higher, and absorptivity of 16000 or 
more when &epsi; at 265nm is measured in a 40/^g/ml 
ethanolic solution, is obtained by recrystallizing the 
vitamin D derivative in such a non-protonic solvent as 
ethyl acetate, acetone, and acetonitrile. 
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m?)e£}Il5gL. 1 6 0 0 0 fcLhSrSVf. 
( 6 ) HPLCjsBJg : HPLC (DIACHROMA ODS N-20 
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(6) HPLCftg: HPLC (DIACHROMA ODS N-20 
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24% (x?y^) 

IR(cm-i) : 3533 , 3417, 3336 , 2943 , 2918 , 286 
2, 1649, 1470, 1444,1416, 1381, 1377, 1342, 1232, 
1113, 1078, 1072, 1045,999 , 974 , 957 , 955. 924 , 91 
0, 895, 868, 833, 7%, 764,663, 634, 594, 472 
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[0031] ro# (Hfifeftl i T*fcfcfl>)*>*tt^-- 

iH-NMR(ppin): 0.63(3H,s), 0.96<3H, d, J 20 " 21 = 6.3H 
z). 1.07(3H. s),1.22 (6H. s) , 3.6-4. 0(7H, n) v 5.36 
-5.40(1H, m),5.70-5.73(lH. m) 
13 C-NMR(ppm): 141.1, 136.6, 120.8, 115.1, 82.2, 7 
1.0, 70.9, 68.3,66.7, 59-8, 55.7, 54.4, 44.1, 42. 
9, 41.3, 39.0, 38.3,36.3, 36.0, 34.6, 32.0. 28.8, 
28.7. 27.9, 22.9, 20.7,20.5, 18.6. 15.8. 11.7 
UV; Araax(e): 294. 2rm (6550), 282. 2nra( 11300) , 271.9 
nm( 10500). 204. 7nm(2420) 



IR(cm-i): 3385, 2941, 2872, 1471, 1468, 1381, 137 
9, 1327. 1138. 1082,1080,1053 

[00321 ED-7 KOttttr-* 
1 H — NMR ( p p m ) :6.37(1H, d; 11.4Hz). 6.05(1 
H, d; 11.4Hz), 5.50(1H, t; 2. 1Hz) , 5.08UH, t; 2.1H 
z). 4.32(1H, d; 8.9Hz), 4.26QH, m) , 3. 88-3.96UH, 

m),3.85(2H, t; 5.7Hz), 3.69-3.77(lH, m) , 3.27(1H, 

dd; 9.0Hz, 2.8Hz).2.78- 2.83(1H, m). 2.55(1H. dd; 

10.6Hz, 4.0Hz). 2.42UH. bd; 13. 6Hz) .1.8-2. 1 (5H. 
m), 1.22(6H, s). 1.2-1. 7(11H, m) , 0.94(3H, d; 6.3H 
z),0.9-l.l(lH, m). 0.55(3H, s) 

[0 03 3 ] 13 C-NMR (ppm) : 144.2, 143.0. 
132.2, 124.9, 117.2, 111.8. 85.4, 71.6, 71.1, 68. 
3,66.6, 61.1. 56.6, 56.4. 45.9, 44.4, 40.5. 36.4, 
36.1, 31.9, 29.3,29.2, 29.1, 27.7, 23.7, 22.4, 20. 
8, 18.8, 11.9 

UV(Amax) : 265. 4nm(el7900) 

134. 8—1 3 5. 8°C ( l^C/ft) , 
DSC : 1 37*C (tWmi n, U5mJ/m 
g) , 

TG/DTA : 1 3 8°C (t-^mi n . mM&m&WL 
*^1%, 1. 96mg«ffl) 

IR(cm-i) : 3533 , 3417, 3336 , 2943. 2918 , 286 
2, 1649, 1470, 1444, 1416, 1381, 1377, 1342, 1232, 

1113, 1078, 1072, 1045, 999, 974, 957, 955, 924, 
910,895, 868, 833, 796, 764, 663, 634. 594. 472 
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HPLC*fiJK:97. 5%(220nm) 
1 H — NMR (ppm) :5.75(1H. d, J=5.3Hz). 5.42- 
5.44UH, m), 4.19UH, q, J=2.9Hz) , 3.8-4. 0(4H, m), 
3.6-3. 7(1H, m). 3.25(1H. dd. J=2.6Hz. 9.6Hz),1.21 
(6H. s), 0.90(3H. d. J=5.6Hz). 0.82(3H. s) . 0.58(3 
H. s) 

[ 0 03 5 3 13 C-NMR (ppm) : 141.9, 136.2, 
123.3, 115.5 , 82.8, 77.9 . 71.1, 67.4, 64.9 , 61.1, 
57.2 

49.5. 46.7, 44.4. 43.8, 41.4, 37.5, 36.2, 35.9. 3 
2.0, 29.4. 29.2,28.8, 22.6, 21.4, 20.9, 18.5, 18. 
3, 8.5 

UV(Amax) : 273. 5 n m ( e 9 0 1 0 ) 
I R (cm-* ) : 3437 . 3383. 3309 , 3041. 2960 , 293 
5, 2872, 2787. 1657, 1641, 1470, 1441,1375. 1257, 
1205, 1203, 1167, 1128, 1097, 1074, 1039, 1011, 98 



(10) 
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0. 935.908, 885. 820. 781, 779, 723, 671, 613 
[0036] {MT<r>&X*mZtlhi>cr>) : 

Hfc3 0] 




(III) 



HPLCJifiJE: 97. 6%(220nm> 
iH-NMR(ppm) :6.65(1H, d. J=16.1Hz), 6.10 
(1H, d. J=16.1Hz), 5.730H, d, J=2.8Hz),4.21-4.25 
(2H, m), 3.70-3. 90(4H, m), 3.45(1H, dd, J=2.4Hz, 
6.0Hz). 1. 91 (3H, s), 1.22(6H, s). 0.98(3H, d, J=6.5 
Hz), 0.69(3H. s) 
[0037] 13 C-NMR ( ppm) : 138.1, 130.9, 
129.5, 127.8. 126.0, 124.5 , 83.1. 72.4 , 71.1, 68. 
5.65.3. 61.1. 54.0, 50.0. 44.4, 42.8. 36.4. 36.0. 
35.9 . 31.9, 31.4,29.4 , 29.2, 28.7 , 25.1, 24.3 , 20. 
8, 18.7. 15.1, 11.2 

UV(Amax) : 281. 4 n m ( e 2 6 1 0 0 ) 
IR (cm-i) : 3375 , 2945 , 2875. 1664, 1632. 161 
2. 1468. 1429, 1377, 1215, 1157.1095. 1068. 957, 9 
08, 879, 764, 710, 646 

[0038] 7i/* ( vxfcnxx'm&tih l>(0 ) : 

[-ffc3 1] 




HPLCiS:97. 2%(220nm) 
1 H — NMR (ppm) :5.91, 5.78(1HX2, d, J=12H 
z), 5.52(1H. d, J=3.3Hz). 4.0-4. 2(2H, m) ,3.7-4.0(4 
H. n), 3.43QH, dd), 1.76(3H. s). 1.22(6H, s).0.96 
(3H, d, J=6.6Hz), 0.70(3H. s) 
UV(Amax) : 2 0 6 n m ( e 1 0 3 0 0 ) 
IR (cm-') : 3377 , 2949 , 2947, 2872, 1643, 147 
0. 1435. 1406, 1379, 1377. 1263.1215. 1140. 1119. 
1088. 1063, 1047, 1032. 1030. 962. 937. 935. 756,7 
35. 542 

[0039] $Mm4 : ED - 7 1 0>XiK&ftfli&ftHr 

ed-7 inn (mmm3T&mLtiED-7 imm) 

Sa=10. 352(2). b=34. 058(2). 



c = 8. 23 1 ( 1 ) A. Z = 4T$)$>Zbi)mBRL. 

iatffot. mmrn (shelxss6) izxvim 

mx^ntau-i. wtmizta&i,t:*.mm : mw.im<r>m 
[0040] &^zmmz£ hmmsm 
®m.w£mmt) <o»*. mssssFf- (r«> «3. 

hi'. 13. 14. 17, 2 0fte«B&3W?.f-D- 

x»htik. ed-7 i<Dmmt*mm-&imifrt>M 

4^t". 

[0041] : ED-7 1 ttJUteftttSfett 

T=t)V7 r * E D - 7 1 fc ISJIE D - 7 1 tCOV ^10 
•C. 2 5'C&£V4 0X:ff)i8 t &X'£%.&$:ikmLtz. & 

xxm&M®. (HPLccij{t&t-?®«jt) £ffiv^ 

[0042] ( 1 ) SJgttKIIWWWS 
U 10m 18*7 y*-**v7^*tiMM? (iSPi) 
T. ft^^rttrT^a'y^-CK^If ?» ( r im (2S 

£>„ lilH (1W) . 25HI3 (2W) RXflAR ( 1 
[004 3] (2) HPLCM 

) . mmm imit ftmwmw. 1 m 1 ziEm 

iztD, £ C>lZ&k*1-Uy£totXIEmz2 0m l i: 
'J 5 i/xnxfy— )\,m& ( 0 . 6 m g/m l ) £fflV> 

& . %smwmm (*§ b b b e d - 1 1 com**? 

mm.: 0. 4 m g/m l ) lm l £ (*Jf$£*§?8 1 m 1 £ 
iECKci:*). S^^JS-ft^<'f-U>'2rantTiE«lfc2 0m 

i b-th (wm®t-f&) . mm®Rv : <z><?>2 0u i iz 

^®atCit-TSE D - 7 1 <0f-^®«c7)Jt$r*rt-S. 

m msm?c2><7Mm.ikfrh . wh»«+<oe d - 7 i * 

HPLC^ff 

YMC A-004S I L (4. 6x300m 

m) 

^twa ; mwrw ■ **s-/\smm (95/5) 

; lral/» 
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*$£B : UV265 nm 

[0044] o) wms. 

thplc^sj vmmifcfflmmim] ziEmzt 

9. 2 t>lz$*7te? s-frZiatximizi 0m 1 t 
U m\-ftft%Jg.mz± 0 2 6 5 nm<?)iSb£JK£ffl5£-f 
E l%£3<i6.S>„ El%(i. Lamber 
t-Beer<9)£Ma^!&g£*l-5> fc*>T, ttT^tlJ: 0* 

El%=A/cb 

[HT. AtiPRftS, ctig/1 0 0m 1 TV)?JIS. 

b(icmT-*L£itfm>c%fc«t'S> | ), asi-c* 
*] 

[0045] (4) m&im 

(4 - 1 ) JlfflHPLC 

THPLCJgfij T»LfcKfl*Slml fcfcD* « 

tzmt^^> i m i £$nz.xjimML. 25^11:0 

UTHPLCaS^Srlf 0. 
HPLCM 



*7^;YMC A-004SI L (4. 6x300m 
m) 

^twa : mit^f-i^y ■ ^ty-tumm ( 9 6/4 ) 

38ft; 1. 8ml/t 
Iklii ; UV26 5 nm 
(4-2) IfflHPLC 

T, HPLCai^^d. 
HPLCM 

*7A; Inertsi 1 ODS-2 (5x250m 
m) 

8H&ffl;T-feh:=.hyrt'-*ffl» (55/45) 
9BS : lm\/tt 

^ffi ; UV265nmM220nm 

3r£ s HPLC^fiT y-fe-f fcilfitfeKSt&UlOVvrJi 

&L>9k5izimt&. 

[00463 



[0047] 



[0048] 



mi : HPLC£177t>f ^OISS 






1 0°C 


2 5°C 


4 0°C 










mm ioo ioo 


100 


100 


100 100 


1W 


99.5 


99.4 




2W 98.5 96.8 


94.7 


98.8 


88.8 102.9 


1M 94.8 97.0 








1M (SfO 97.4 95.0 








St:lM (ffi»> J^HiA rXT^a 








$2:E1% 








1 O c C 


2 5x: 


4 0°C 






*±r El 




ftj^ 327.5 350.2 


327.5 


350.2 


327.5 350.2 


1W 


323.0 


349.5 


313.2 349.8 


2W 324.9 343.8 


316.9 


341.6 


304.0 348.7 


1M 320.5 342.7 








1M 316.3 341.7 








a: 1M JjWtiA r#*»8i 






S3 : IfflHPLC [P. A. R. 


(%) ] t,Z* 




t»(265nm) 


1 0°C 


2 5*C 


4 0°C 








T^yl^rX ISA 


ED-71 96.06 99.15 


96.06 


99.15 


96.06 99.15 


~r\sW 1.67 0.21 


1.67 


0.21 


1.67 0.21 


*<3f& 2.27 0.63 


2.27 


0.63 


2.27 0.63 


1W 








ED-71 


95.97 


99.56 


94.47 99.55 




1.88 


0.14 


2.53 0.14 




2.14 


0.30 


3.00 0.31 
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[0049] 



[0 0 50] 



2W 



ED-71 



95.46 
2.27 
2.28 



99.06 
0.66 
0.27 



94.74 
2.25 
3.01 



98.95 
0.67 
0.38 



92.12 
2.99 
4.89 



98.92 
0.67 
0.41 



1M 



ED-71 



94.58 
2.33 
3.09 



98.91 
0.65 
0.44 



1M (£30 
ED-71 



95.26 
2.31 
2.42 



98.88 
0.66 
0.46 



ft:lM (3ESO fcOTttA r#*HiJI 



c4 :jgfflHPLC [P. A. R. (%) ] fcJ: 



(265nm) 



1 0*C 



2 5°C 



4 0°C 



ED-71 



95.38 
1.16 
3.47 



99.04 
0.36 
0.60 



95.38 
1.16 
3.47 



99.04 
0.36 
0.60 



95.38 
1.16 
3.47 



99.04 
0.36 
0.60 



1W 



ED-71 
TV* 



94.78 
1.27 
3.95 



99.35 
0.28 
0.38 



92.47 
1.98 
5.55 



99.40 
0.29 
0.31 



2W 



ED-71 



94.48 
1.75 
3.77 



98.84 
0.83 
0.32 



94.20 
1.72 
4.08 



98.78 
0.85 
0.37 



90.68 
2.53 
6.78 



98.75 
0.85 
0.40 



1M 



ED-71 



93.05 
1.88 
5.07 



98.77 
0.86 
0.37 



1M (£SO 
ED-71 



94.11 
1.82 
4.07 



98.72 
0.86 
0.42 



a= : i m (2«> mm a rtrxmm 



:5:220nm {%) 



1 0*C 



2 5«C 



4 0°C 



& H B a 



ED-71 



93.95 
1.35 
4.70 



97.44 
0.52 
2.04 



93.95 
1.35 
4.70 



97.44 
0.52 
2.04 



93.95 
1.35 
4.70 



97.44 
0.52 
2.04 



IW 



ED-71 



93.37 
1.50 
5.13 



98. 17 
0.44 
1.40 



90.00 
2.29 
7.71 



98.18 
0.47 
1.35 
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2W 



ED-71 92.85 97.91 92.39 97.56 87.40 97.65 
7V«s 2.02 1.01 1.93 1.01 2.88 1-02 
ZCQttL 5.13 1.09 5.68 1.43 9.72 1.33 



1 M 






ED-71 


92.85 


97.44 




2.02 


1.05 




5.13 


1.51 


1M <£SO 






ED-71 


92.07 


97.09 




2.04 


1.09 




5.88 


1.82 


& : 1M (2£ 





[005 1] JiLLeoSS**^. 2 5XTT'tf)2W£T\ M yUSfrfifr^t-^T^O , fc** 5 >D|g^«J<7)^{; 

[00523 [0l3 01(i, ED-71 ^B^ffiit^^HMiS 

C5(p|±. ^ttW(6]±*5J:lfp D n »coS^b : 5rir^'f'J^5r [02 3 02ii. ED -7 lmghVffimcOX'rUXmZ 
fc fc <S> U £8 t' * 5 > D ^HcSr-i-tf gS&FnSr if ^-f i£t£i£0-C£> & . 

Jt-fSI^(c^rS>S. #$6BfrDh'?$yDi&S [033 03fcL ED-7 1 (Hilgfrfr 

{fc<0»§S#j£(;: J: 0 . ? 5 y DSWM(c*Kje L*: ) £^#^f§j£t£120T£>S . 

WA^^fiWt- (/7A*-/-T) Sgjt^S.Ifcs&H' [04 3 04te. ED-7 lSgft^^fe-^ <Milg&# 

flfifcfc*. #3WH*>E D - 7 1 oSttWfc&ttt?* £0^5r*L7t ) #=Ffll3fflft»EaT&* . 
&?*fot5£VR D - 7 1 <o:7ntttf>JH8Wfr&W?fc4 

[023 1043 




ED-71 «3fl}ffi (2) ^t-P^E 



(14) 0-72432 



can 




ED-71 <Dffi& (1) 



(15) 
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ED-71 (Ba«^*^Lfc) (1) 



